Abstract
I. INTRODUCTION
In recent years, regional inequality has become, for both researchers and policy makers, an important policy issue for reducing overall inequality in many developing countries due to its potential social and economic implications. Several studies have focused on differences in living standards across regions, such as the factors that contribute to urban-rural income inequality. In Latin America, one of the most unequal regions in the world, analysis of regional income inequality has received little attention in previous literature (Gasparini et al., 2009) . Given these factors, the study of urban and rural income differences is key to understanding regional development patterns (Kanbur, López Calva and Venables, 2005) .
The aim of this paper is to investigate income inequality in Uruguay during 2006, focusing on the geographic dimension. For this purpose, the magnitude of the urban -rural gap across the real hourly labor income (RHLI) distribution and the main underlying factors have been studied 1 . Specifically, a quantile-based approach is used to decompose the distribution of the urban-rural gap in log RHLI into three components: one that is explained by differences in the distribution of observed workers characteristics in both regions, a second component explained by difference in the distribution of returns to those characteristics, and a third component due to differences in residuals. The data used to carry out the decomposition is the Encuesta Nacional de Hogares Ampliada (ENHA) for 2006. It is worth noting that 2006 was 1 As in several studies on income inequality in Latin America, this analysis concentrates in labor income for both urban and rural regions in Uruguay it is the main source of household's income.
Resumen
Este estudio analiza las diferencias en las distribuciones del ingreso real laboral horario (IRLH) the first time that the Uruguayan official household survey covered small localities (less than 5000 inhabitants) and rural areas.
Even though Uruguay presents the lowest levels of inequality in the region, it is one of the most unequal countries in the ranking of more developed countries. Additionally, unlike most Latin American countries (LAC), which showed a persistent decline in inequality in the present decade (López-Calva and Lustig, 2010) , uruguayan levels have remained relatively stable up to 2008, when it started to decrease.
Focusing on the urban-rural labor income gap is relevant in Uruguay for several reasons. First, labor income represents the main source of individual incomes in both urban and rural regions, as well as being the principal contributing factor to overall income inequality. Second, considering several socio-demographic groups, the regional disparities are the second most important source of relative share on overall income inequality after education attributes (Alves et al., 2009) . Third, there are few studies in Uruguay which account for the regional differences that influence inequality (discussed in Section 2). Specifically, there are no previous studies that analyse the welfare urban-rural gap due to the fact that until 2006 the national household survey did not record information from rural areas. Finally, the findings that arise from this study may have policy implications, e.g. to what extent active policies regarding internal migration processes are necessary in Uruguay or if the policies designed to narrow the income gap must be focused on improving the endowments of rural workers or in the institutions of labor markets.
On the other hand, understanding the urban-rural gap in Uruguay may also have implications for other countries. Uruguay is a typical developing country with a high degree of geographic concentration of population and economic activity in urban areas 2 . This fact contrasts with other Latin American countries such as Bolivia, Ecuador and Paraguay where a high degree of ruralised population exists. Nevertheless, the study of regional disparities in Uruguay could be illustrative for other countries in the region such as Chile which has a similar urbanization rate, demographic transition stage and inequality levels, or even Argentina who also shares a comparable spatial distribution of urban and rural population and productive specialization. Moreover, at the beginning of the year 2000 both Argentina and Uruguay experienced a deep crisis and the later recovery was led by good primary exports which mainly favoured rural workers. In that sense, this paper contributes by presenting empirical evidence about the main forces that explain the urban-rural gap in Uruguay but it could also be useful for other countries in the region with similar characteristics, such as Argentina.
As documented by Gasparini et al. (2009) the urban-rural income gap in LAC is an important component in inequality, even though its contribution has decreased during the 2000s. Regional inequalities between urban and rural were addressed by Soto and Torche (2004) for Chile, Escobal and Torero (2005) for Peru and Araujo 2 According to the UN Population Division estimates, Uruguay is one of the most urbanized countries in the world with a share of urban areas of over 90% (i.e. half of its population is concentrated in Montevideo, the capital city).
(2004), García-Verdú (2005) for Mexico. These studies showed the importance of spatial inequality in LAC, not only in terms of income but for other variables like education or infrastructure.
While those studies have analyzed the urban-rural gap focused on mean welfare outcomes (e.g. income, expenditure or wages) throughout cross tabulations or mean regressions, they did not investigate the difference in urban-rural welfare across the entire distribution. To overcome that issue this study explores the urban-rural gap focusing on the entire labor income distribution. This is particularly relevant in Uruguay (at least in 2006) due to the fact that the difference in labor income in urban and rural areas was greater at the top of the RHLI distribution than at the bottom (showed in Section 5).
Several steps were taken to explore the urban-rural gap in Uruguay. First of all, the difference in urban-rural RHLI is examined in the whole distribution and different patterns in individual and labor market covariates and returns to covariates are investigated across quantiles of the labor income distribution. Secondly, based on a quantile regression approach the returns are estimated for each percentile of the log RHLI distribution, which provides rich information obtained from a simple mean regression. Finally, a counterfactual exercise is applied to isolate the contribution of covariates, returns and residuals to the difference in urban-rural labor income across the entire distribution.
In order to estimate the effects of regional differences in covariates, returns and residuals the technique proposed by Autor, Katz and Kearney (2005) was applied to decompose the urban-rural gap at each quantile of distribution. This technique involves estimating counterfactual distributions of rural and urban RHLI throughout the urban and rural returns from quantile regression (on log RHLI) to the distribution of covariates. Unlike the Machado and Mata (2005) technique, the method proposed by Autor, Katz and Kearney (2005) while qualitatively similar provides a counterfactual measure of residual inequality. Isolating this component from "between-group" inequality is relevant in several studies because outcomes like labor income dispersion within groups (e.g. defined by gender or education) are significant, particularly at the top of the outcomes distribution. For Uruguay there is evidence that within-group inequality is important in both urban and rural areas and additionally, as shown in section 5.2.1, the log RHLI dispersion within educational or experienced groups seems to be relevant for urban areas but not for rural ones.
Finally, by comparing the estimated counterfactual distributions it is possible to decompose the urban-rural gap across the entire distribution, and thus isolate (adequately) the effects of the difference between urban and rural distribution of covariates from the difference in the returns to those covariates, and additionally obtains a component that captures the regional differences in dispersion of RHLI within demographics and skill groups.
To account for regional differences throughout the study focusing on examination of the urban-rural gap and considering seperately both the urban areas as a whole (named overall urban region), and Montevideo and the rest of the urban areas. Using separate samples should capture differences in incomes in an urban region with the highest concentrated population and economic activities regarding less concentrated geographic areas.
The main advantage of the quantile decomposition applied in this study over the traditional mean-based approach as the Oaxaca-Blinder method, is that the former explains the factors that contribute to the urban-rural gap across all quantiles of the log RHLI distribution. Meanwhile, a quantile-based decomposition has been used in a similar analysis in developing countries; this paper seems to be the first to apply the technique to explore the urban-rural gap in the LAC. Thus, it constitutes a relevant contribution to the literature in assessing the inequality in LAC. Additionally, this paper seems to represent the first application of a development issue to a quantilebased decomposition technique that isolated the residual component.
Finally, it is necessary to emphasize that this empirical strategy holds strong assumptions about the Data Generation Process so the estimation results do not allow for inference of causality and the parameter estimates will never be interpreted in that sense.
According to the results, using a sample of male workers of the new national household survey of Uruguay in 2006, a positive urban-rural gap was observed in most of the labor income distribution, which increased across the quantiles of distribution. The quantile decomposition reveals that differences in covariates are the primary component which explained the urban-rural gap across the whole distribution. This result is consistent with empirical evidence which suggests that the economic activities in urban areas require better individual attributes. The findings also reflect that the effect increased along the entire urban-rural gap distribution.
The decomposition exercise reveals that differences in returns to workers with similar attributes were larger in the rural labor market, indicating a relative advantage of residing in rural areas for those less paid workers (and worst endowed). This effect contrasts with the literature predictions and could be associated with some specificities on the economic characteristics of Uruguay in 2006.
Finally, the results reveal that future efforts to reduce regional income gaps may require different policies for rural areas than Montevideo and the rest of the urban area and must take into account differences of an individuals position throughout the distribution. Since the labor income gap is higher for Montevideo and the characteristics are mainly responsible for the gap, policies oriented to reduce regional inequality should improve rural workers' characteristics (e.g. education).
The rest of the paper is organized as follows. Section 2 presents some background on theoretical explanations and Uruguayan labor market and income distribution characteristics. Section 3 describes the data set and provides some descriptive statistics. Section 4 presents the decomposition procedure applied to assess the relevant factors that could explain the gap. In Section 5 the magnitude and distribution of the urban-rural gap, the estimates derived from quantile regression and decomposition technique, and the results of an exercise of price sensitivity analysis/exercise are presented. Section 6 gives concluding comments.
II. BACKGROUND: URBAN-RURAL INCOME GAP

Explanations and empirical findings in developing countries
Existing literature suggests that under free labor mobility and lower associated cost, in equilibrium, the welfare levels of households or individuals with the same observed and unobserved characteristics will be equalized across locations. According to this framework, welfare differences across locations will only be due to the locative "sorting" of individuals with different attributes (Shilpi, 2008; Bayer, Keohane and Timmins, 2009) . Nevertheless, several studies for developing countries have found evidence of differences in returns to observed attributes across regions, even if there is no important barrier to factor mobility. The literature offers at least two possible explanations for the persistence of the spatial differences in observed returns 3 .
The first explanation suggests that the returns to individual characteristics may differ significantly across locations if the unobserved heterogeneity across individuals and locations is not accurately controlled in the econometric estimation. The problem could be associated with selective migration process, where workers with better observed (e.g. education) and unobserved characteristics (e.g. ability) are "sorted" to specific areas, such as urban ones 4 . Additionally, spatial differences in observed returns may be the consequence of externalities produced in densely populated areas arising from agglomeration economies (e.g. labor market externalities and knowledge spillovers) or better public infrastructure and services (Overman, Rice and Venables, 2010; Jalan and Ravallion, 2002) . The second approach has focused on the cost of migration. If migration is costly, differences in returns across regions may persist even in equilibrium (Kanbur and Rapoport, 2005) . Therefore, individuals in urban areas could earn higher wages than their rural counterparts even if they have identical observational characteristics.
Those approaches have also emphasized that the returns to observed attributes will vary across individuals depending on their position in the welfare distribution and across regions depending on their relative proximity and location characteristics. Even in densely populated areas, a small percentage of economic activities are technology intensive or can internalize the externalities of the clustering activities (Fafchamps and Shilpi, 2005) . Sorting of unobserved individual characteristics is likely to be more relevant for highly skilled workers which represent only a small fraction of the labor force. On the other hand, the selectivity of the migration process could vary between individuals according to their characteristics such as family background, the standard of living of migrants in their original locations or the risks they face (e.g. levels of vulnerability).
The majority of empirical studies which analyse the urban-rural income gap in developing countries have focused on summary measures of income distribution (Sicular et al., 2007; Liu, 2005) . Recent studies have adopted a more comprehensive approach and decomposed the urban-rural gap focusing on the entire (specific) income distribution and not just on the average 5 . Nguyen et al. (2007) used a quantile regression method to analyse the urban-rural consumption expenditure inequality in Vietnam in 1993 and 1998. The authors found the gap in 1993 was primarily explained by differences in covariates, meanwhile, in 1998 it was due to differences in returns across regions, and for both years the returns to covariates were larger at the top of distribution. Likewise, Shilpi (2008) and Chamarbagwala (2010) for Bangladesh and India respectively, adopted a quantile decomposition approach to analyze the urbanrural inequality. These studies found evidence that both covariates and returns were relevant to explain the observed gap, although their behaviour was different across welfare distribution. To our knowledge, there are no studies for LAC that have analyzed the urban-rural inequality from a distributional approach.
In accordance with the above mentioned literature some facts should be expected regarding the urban-rural labor income gap observed in Uruguay (analyzed in Section 5). Firstly, this gap could be explained by both the difference in individual characteristics and returns to these characteristics across regional labor markets, even when in Uruguay there are no significant barriers to mobility. Second, the difference in returns is likely not to be constant throughout the labor income distribution and it is expected to be more relevant for the better off workers. However, the specific magnitude and directions of these factors will be an empirical matter.
Uruguay: inequality and the economic context
Uruguay has had lower levels of income inequality in relation to other Latin American countries. Alvez et al (2009) give a comprehensive description of its main trends since they have available data (1980s), pointing out that until the mid-nineties inequality remained relatively stable. Income inequality increased after 1999, due to the fact that 1999 was the starting point of one of the most important economic crisis in recent decades (reaching its lowest point in 2002), affecting the labor market markedly and negatively.
Since 2003 high international prices of commodities and an exceptional dynamism of agricultural production led Uruguayan economy to show signs of recovery (exports and production are highly concentrated on agriculture). In fact in the year 2006, after three years of intense growth, the GDP reached the maximum level of the past expansive cycle (in 1998). The fast recovery could be related to an expansion of agricultural productivity that took place after the crisis (Piñeiro and Moraes, 2008) . This improvement in productivity could be partly attributed to changes in rural areas due to the introduction of technical change in agricultural activities. As a consequence, labor demand fell and this could have contributed to the displacement of workers to urban areas, reducing labor supply in rural ones, mainly in younger population 5 This literature has adopted different specific methodologies to empirically address this issue. The most popular include the reweighting method (DiNardo, Fortin and Lemieux, 1996) and conditional quantile regressions and resampling approaches (Machado and Mata, 2005; Autor, Katz and Kearney, 2005; Melly, 2005) . (Dominguez and Durán, 2007) . However, workers which remain in rural areas could benefit relatively more than others from this favorable context, given that they present lower unemployment rates than their urban counterparts and also due to the fact that in disperse rural areas an agricultural economically active population is predominant and directly receives spillovers from those activities.
Overall inequality does not decline until the year 2008, but over this period regional inequalities have been reduced considerably (Alvez et al., 2009) . Reduction was due to the growth of labor income being led by the high increase in income in the urban areas (different from Montevideo). Since the mid-2000s several institutional and economic reforms were carried out by the Uruguayan Government, with one of the most important being the 2005 reintroduction of the centralized collective bargaining through the wage councils (Consejo de Salarios) fixing different minimum wages and wage increases for each activity sector. Since urban workers were widely covered by wage councils in almost all economic sectors and occupations (Mazzuchi, 2009 ) and while it was the first time that collective bargaining was set up for rural workers (with relatively scarce achievements until 2006), potentially differential effects could been expected on wages for urban and rural workers. If minimum wages hold, and it is assumed that increases in minimum wages were higher in urban workers because of collective bargaining, the observed income gap between urban and rural workers would be higher at the bottom of the distribution than it would be without wage councils. In that sense, if urban workers could achieve higher bargaining wage increases the observed income gap would be greater along the labor income distribution.
Finally, it may be stressed that the only previous study based on regional disparities of labor income in Uruguay is Miles and Rossi (1999) . The authors studied the geographic concentration effects on wage inequality in Uruguay during 1986-1997 using information that only covers urban population. They conclude that wages are higher in concentrated regions than in those more dispersed, which provides initial evidence of the existence of an income gap between concentrated and dispersed regions (in this case urban and rural ones).
III. DATA AND DEFINITIONS
The source of data is the Encuesta Nacional de Hogares Ampliada (ENHA) carried out by the National Institute of Statistic (Instituto Nacional de Estadística, INE). Information reflect data from the year 2006, since at that time Uruguay expanded the official household survey coverage including not only urban areas (more than 5000 inhabitants) but also small localities and rural dispersed areas. The sample frame consists of 85,316 households that represent the whole population of Uruguay, roughly 3.3 million people in 2006. This survey records individual and household incomes, as well as complete information about individual and socioeconomic characteristics.
For the purposes of the present study, we construct a sample of 40,666 full-time male workers between 18 and 60 years old, living 31,265 and 9,401 in urban and rural regions, respectively 6, 7 . Additionally, the urban sample was divided into two sub-samples representing Montevideo (workers) the capital city of Uruguay and the rest of the urban areas (RUA). These samples contain 12,659 and 18,606 workers, respectively.
The dependent variable used by the empirical analysis is log of real hourly labor income (log RHLI), which is the log of monthly earnings of a worker in his principal activity divided by the amount of monthly hours worked and deflated by the Consumer Price Index (CPI) 8, 9 .
The explanatory variables reflect several socio-demographic and labor market characteristics of workers. These include an indicator of human capital measured by the number of years of schooling completed (education), a measure of years of experience in the labor market (experience) and experience squared (experiencesq), and an interaction term between the measures of education and experience (eduexp) 10 . Regarding employment, the models include indicators on the firm and industry of the individuals employment. The firms were categorized by size and sector into private firm employed respectively, one person (firmsize1 = 1), 2 up to 4 (firmsize24 = 1), 5 up to 49 (firmsize549 = 1), more than 49 (firmsize50 = 1) and using the public firms (public = 1) as the omitted group. The industries were categorized as industry (industry = 1), agriculture (agriculture = 1), transport (transport = 1), services (services = 1), and other activities as public administration (others = 1), using trade activities as the omitted group (trade). Finally, regional dummies were used to indicate whether the worker is located in the Center-South (Center-South = 1), North (North = 1), Center-North (Center-North = 1) of Uruguay, the South region (South = 1) being the omitted group. Table 1 in the Appendix presents summary statistics of those variables by urban (overall, Montevideo and RUA) and rural regions 11 .
The data presents two main shortcomings. Firstly, the same CPI is used to define the labor income in real terms in both urban and rural regions, because it is the only one available from the Uruguayan statistical bureau (INE). If differences in prices between urban and rural areas were relevant, it could affect the results arising from the counterfactual analysis. To deal with this drawback, a sensitivity analysis/exercise is performed in Section 5.4 to analyze the robustness of the main results. Secondly, 6 The INE classifies the urban region as towns with more than 5,000 inhabitants (Montevideo, the capital city is included) and small urbanized localities (with less than 5,000 inhabitants), while the rural one represents dispersed areas in the country. Entrepreneurs, domestic workers and individuals enrolled in public programs have been excluded from the analysis. Labor income includes salaried (private and public) and self-employed earnings. The hourly labor income was valued in local currency units (Uruguayan Pesos) at constant prices in December 2006. 10 Currently, experience is measured as potential experience, i.e. calculated as age -education -6. 11 Mean comparison tests between rural and urban regions were performed for all variables and it emerged that all differences were statically significant at 5% (except for regional variable Center-North). Additionally, mean tests were carried out between rural areas, Montevideo and the rest of the urban areas where in general differences were also found to be statically significant at 5%.
the survey does not contain enough information to adequately control for potential selective process, like migration. Indeed, if the econometric estimation does not control using non random sample selection the results will be biased. While it is a relevant issue, when the underlying selection model is unknown or there is not enough available information, the common practice has been for it not to be controlled 12 . Even though the focus of this study is not a causal analysis this issue will be taken into account to interpret the results.
IV. URBAN-RURAL LABOR INCOME GAP: A QUANTILE DECOMPOSITION METHOD
Counterfactual distributions
The framework applied in this paper follows the Autor, Katz and Kearney (2005) technique to construct counterfactual distributions. Like the Machado and Mata (2005) technique (the usual approach used by this literature) the method proposed by Autor, Katz and Kearney (2005) is based on conditional quantile model to construct counterfactual distributions, but in addition it enables us to separate the effect of coefficients into the effects of central tendency coefficients and residuals. Four basic steps must be followed in order to construct the desired counterfactual distribution. First, a model for the conditional quantiles of outcome distribution of log RHLI is estimated. Let y be the log RHLI and x a set of covariates representing individual and regional characteristics. A quantile regression (QR) approach is used to characterize the entire conditional distribution of y given x as a linear function of covariates:
where Q y x θ ( / ) for θ ∈( . ,) 0 1 , denotes the θ th quantile of the distribution of y given x. As Koenker and Bassett (1978) demonstrated, the quantile regression estimator of β θ ( ) solves the follow optimization problem 13 :
While the (correctly specified) conditional quantile model offers a complete characterization of conditional distribution of y, it does not provide a marginal distribution. This is because it depends on both, ˆ( ) β θ and the regional distribution of the covariates, f(x).
Thus, the second step requires drawing rows of data f(x) and for each row x i draw a random θ i from the U(0,1) distribution. Hence, it is possible to derive a draw of the marginal density of y as a product of both vectors ˆ´ˆ( ) y x i i i ≡ β θ . By applying this procedure repeatedly it is possible to draw large random samples from the desired distribution such as estimating the impact of differences in regional covariates or returns on the log RHLI distribution. For instance, the counterfactual distribution of log RHLI that would prevail if covariates were the observed in urban regions f u (x) but received rural returns to those covariates ˆ( ) β θ r could be simulated 14 . However, as Autor, Katz and Kearney (2005) highlighted, ˆ( ) β θ r describes the conditional distribution of log RHLI for given values of x, thus the counterfactual captures the "effect" of covariates on both, the between-group (urban-rural) inequality and the residual or within-group (urban and rural) inequality. For theoretical reasons, in several applications it is important to separate both components. To deal with the issue, Autor, Katz and Kearney (2005) suggested an extension of this simulation technique such as provided a counterfactual measure of residual inequality 15 . In particular, since the log RHLI dispersion within educational or experienced groups seems to be relevant for urban areas but not for rural areas, mainly in the lower and upper tail of distribution (see Section 5.2.1), that extension is applied in our study.
Thus, the third step requires us to define a coefficient vector of central tendency βb as a measure of between-group inequality, and working on equation (1) express the quantile model as:
where
0 1 is a (within-group) quantile coefficient matrix that is interpreted as a measurement of residual inequality. Notice that ′ x ŵ ( ) β θ consistently estimates the residuals distribution conditional in x at the θ th quantile.
In the final step, the desired simulated data, g y (ˆ), could be drowning from the distribution g f x b w ( ( ),ˆ,ˆ) β β by applying βb and β w to f(x). In practice contrafactual distributions of log RHLI for urban (total urban region, and separating it in Montevideo and RUA) and rural workers were constructed using the Autor, Katz and Kearny procedure as follows. In order to isolate the contribution of covariates, returns to those covariates and residual to the urban-rural gap were constructed using two pairs of counterfactuals distributions of log RHLI. First, the distributions of log RHLI, g f x ( ( ),ˆ, ) β β , the distribution that would prevail if the urban (rural) workers received the returns to those characteristics in urban (rural) labor markets but residuals coefficients were the same (average) in both regions were constructed 16 .
Isolating the effects of covariates, returns and residuals
To summarize the contribution of differences in the urban and rural covariate distributions, differences in returns to those covariates and differences in residuals to the urban-rural gap across the entire distribution a quantile version of the Juhn, Murphy and Pierce (1993) procedure is computed. Defining the counterfactuals distributions obtained earlier and the empirical urban, Q g y u θ ( ( )) , and rural, Q g y r θ ( ( )), distributions at θ th -percentile, the urban-rural gap at the θ th -percentile of log
, where
represents the covariates effect, and measures the contribution of different covariate values to the urban-rural gap at the θ th -percentile.
reflects the returns effect, which measures the contribution of differences in the returns to the urban-rural gap at the θ th -percentile.
represents the residual effect, and measures the contribution of differences in residuals to the urban-rural gap at each percentile.
V. RESULTS
The results discussed in this section follow the methodological issues explained in Section 4. First, quantile regressions are estimated under the three urban samples and the rural sample and then counterfactuals of the conditional distributions of the RHLI are constructed. Then, in each case the estimated gap is decomposed to estimate the contribution of the covariates and returns on the difference in the urban (total, Montevideo and RUA) and rural labor income distribution.
Magnitude and distribution of the urban-rural income gap in Uruguay
Table 1 in the Appendix shows that average labor income was different for urban and rural workers, reflecting a gap in RHLI of roughly 40% on average. Considering Montevideo and RUA separately, the average RHLI differences with rural areas are accentuated for Montevideo as it reaches 74% and substantially lower regarding the RUA, closer to 17%. Figure 1 depicts the log RHLI for urban (total, Montevideo and RUA) and rural regions through a Kernel density estimation. It can be seen that a larger labor income dispersion exists in the urban workers than in the rural counterparts, whose earnings were concentrated around the mean values of the distribution. Furthermore, even if there were no significant differences at the bottom of both distributions, labor income certainly differed at the medium and top ranges. Inside urban areas, Montevideo is the most unequal region and shows important relative differences mainly at the top of the labor income distribution. Figure 2 shows the difference in the log RHLI between urban (total, Montevideo and RUA) and rural regions for quantiles of distribution 17 . The urban-rural gap is positive and increases along the entire distribution. In other words, the urban workers earned higher incomes than rural counterparts in all percentiles of distribution and this gap is higher between the richest workers than between the poorest ones. When decomposing the urban region in Montevideo and RUA similar patterns in the gaps 17 The gap is calculated as the difference in log of the median RHLI for each percentile of the distributions.
The corresponding confidence intervals were calculated through the bootstrap technique on 150 replications.
arise regarding rural areas. Both lines have positive slopes, although the Montevideorural gap is larger than shown by the RUA-rural one and this difference is especially relevant at the top of the distribution. For the overall urban-rural region at the 10 th percentile the gap in RHLI is roughly 15% while it is about 7% and 28% for RUArural and Montevideo-rural region, respectively. Meanwhile, at the 90 th percentile the gaps reach about 62%, 21% and 121%, respectively. Table 2 in the Appendix presents the averages of variables used in the study for urban (total, Montevideo and RUA) and rural regions and by selected quantiles of RHLI distribution. As expected, the years of schooling within each region, as well as the educational urban-rural gap increase across the quantiles of distribution. On the contrary, the rural workers had more years of experience than urban counterparts and this gap was greater at the lowest RHLI quantiles. Regarding the employment sector, the rural workers were clearly employed in agricultural activities and the relative share remains almost unchanged up to three-quarters of the distribution. In urban areas, both for the average and for Montevideo and RUA, the individuals engaged principally in trade and services, although they were better-off in the latter.
For Uruguay there is evidence of differences in covariates across the labor income distribution in urban and rural regions. 
Quantile regression
The QR model includes the socio-demographic and employment controls stressed in Section 3 and it is estimated for urban (as a whole) and rural regions, as well as for the two urban samples, Montevideo and RUA respectively. The estimation is conducted for percentiles 1-99 of the distribution 18 . Tables 3 and 4 in the Appendix present the quantile regression coefficients and standard errors for the 10 th , 25 th , 50 th , 75 th and 90 th percentiles for all surveys. Additionally, these tables present OLS estimates in order to compare with the quantile estimation. For all the samples and selected percentiles the estimated coefficients are statistically significant at the 1% level (the majority) or at the 5% level. In general, the QR coefficient estimates seem to differ across the selected quantiles and also seem to be different from the OLS estimates. Unlike the urban areas, the QR coefficient estimates for the rural sample do not seem to be different across the quantile distribution, at least regarding relevant variables as education or experience. 18 For the sake of space the same specification is used along the empirical section. In Bérgolo and Carbajal (2008) other specifications were proved but the general results hold.
Source: Authors' calculations based on INE (ENHA, 2006).
Note: Confidence intervals at 95% are obtained using the bootstrap technique on 150 replications. In each region, the observed gap is calculated for the percentiles of real hourly labor income distribution as the difference of logarithm of median income at θ th quantile.
PANEL C -TOTAL RUA -RURAL RHLI GAP (LOG)
In order to explore these specific patterns, the returns to key labor market characteristics (i.e. education, experience, and sector of employment) are examined in more detail. Figures 3 and 4 in the Appendix illustrate the returns to those characteristics across the conditional quantile of the distribution of log RHLI in each region (total urban, rural, Montevideo and RUA) 19 . Figure 3 plots the returns associated with an additional year of education and experience (estimated as difference in log RHLI) in the vertical axis and in the horizontal axis the percentile of log RHLI distribution 20 . The solid line represents the quantile estimates of returns while the dotted line depicts the OLS estimates showed for comparison purposes.
Returns to education and experience
Not surprisingly, the urban-rural gap in returns to education was almost positive in the entire quantile distribution, and this fact is seen both when the urban region is considered as a whole as well as if it is separated in Montevideo and RUA. This probably indicates that in urban areas the productivity of educated workers is improved as a consequence of economic agglomeration typical of densely populated areas. In Montevideo, the main economic centre of Uruguay, the differential in returns (regarding rural areas) was higher relative to the RUA.
Some interesting issues arise when the analysis is focused on the patterns across the distribution. At the lowest and highest percentiles, the urban-rural gap in returns to education was greater than in the central part of labor income distribution. This pattern is due to the U-shape and flat-shape form showed by the returns to education across the quantiles in urban (total, Montevideo and the RUA) and rural regions, respectively 21 . Thus, as was expected, education pays off more for urban than rural labor at the highest percentiles of distribution. This may reflect a "positive" selective migration process, especially for Montevideo where the opportunities for superior education and qualified jobs are more relevant than in rural areas. On the other hand, it is surprising that a similar pattern is observed but in the lower part of the labor income distribution. However, this finding is quite similar to that found in Miles and Rossi (1999) for a long time span, thus this behavior does not seem to be cyclical or specific to this study. 19 The figures plot the returns to those covariates against log RHLI distribution for percentiles from the 5 th to the 95 th in 1% increments. 20 The return to years of education in all the samples is the sum of the coefficient on the covariate and the coefficient on the interaction of the education covariate with the experience covariate for a base case. Regarding the return to experience, it is the coefficient on the covariate plus the coefficient of quadratic term of that covariate. For space reasons, the figures only plot the estimated coefficients on education and experience covariates. Tables 3 and 4 in the Appendix show that even if "the interaction and quadratic" coefficients are statistically significant their magnitude is closest to zero. Thus, the pattern and magnitude of estimated coefficients on education and experience covariates remains basically unchanged if these are added or not. 21 Note that in rural region the pattern of returns to education is stable and is not statically different to the OLS estimate almost across the quantiles.
Source:
Authors' calculations based on INE (ENHA, 2006) .
Note:
Quantile regression estimates (solid line) and least squares (dotted line) coefficients for education and experience variables. Analyzing experience, it can be shown that a similar picture is observed although the differences in the gaps were smaller. In general, the returns in urban areas were greater than rural returns across the quantiles, although the positive difference was greater at the lowest and highest percentiles of the distribution. However, unlike the returns to education, the experience pay off was better for Montevideo than rural areas at the upper part of the labor income distribution while for RUA the same has occurred but at the lower part of quantiles. Figure 4 depicts the returns to employment in agriculture and services. Individuals in rural areas engaged in agriculture received positive and stable returns up to around the 60 th percentile, after which they showed a sharp decrease up to the top of the distribution where they were not statically significant. In the urban region these returns presented the reversal tendency. These patterns generated a large negative urban-rural gap in returns to the agricultural sector at the lower part of distribution which narrowed substantially up to the 80 th percentile, and changed to positive at the high end of quantiles. This picture is particularly relevant for Montevideo regarding rural areas, where the negative differential in returns to agricultural employment was greater at the low end of the distribution.
FIGURE 3 QR AND OLS ESTIMATES FOR EDUCATIONAL AND EXPERIENCE VARIABLES PANEL D -REST OF URBAN AREAS (RUA)
PANEL
Returns to sector of employment
Returns to service sectors increased across the distribution for the overall urban region, and this tendency was seen in both Montevideo and RUA (it was negative up to the 40 th percentile). Meanwhile, for rural areas these returns were negative for the top and especially the bottom of distribution. Thus, unlike agriculture, the urban-rural gap in returns for the service sector was positive across quantiles (at least up to 40 th percentile and after 60 th percentiles). However, the better off workers enjoyed higher differentials in returns to services than the worst off workers in all urban areas.
The above results suggest that individuals employed in the agricultural sector in rural areas (the main economic activity) may have benefited from spillover effects generated by the sharp growth of this activity after the 2003 crisis. Further, this effect seems to be more relevant for the worse off workers. On the contrary, the urban workers engaged in services employment probably received the benefits of the growth after activities after the crisis (e.g. financial intermediation, R+D and tourism) were concentrated in urban areas (mainly in Montevideo). Not surprisingly, due to the characteristics of the activities that this sector encompasses the urban differential in returns was accentuated at the top of the labor income distribution.
Behind the urban-rural labor income gap: a decomposition analysis
Previous sections have shown evidence of differences in covariates across the labor income distribution in urban and rural workers and the returns to those covariates. Additionally, it has been documented that the returns to certain covariates vary across the conditional quantiles in the distribution of log RHLI (basically in urban areas) and that the urban-rural gap in returns to those covariates was not constant along the entire distribution. This section summarises the main results by applying the decomposition procedure detailed earlier for the ENHA 2006 sample. This implies decomposing the urban-rural gap into components attributable to urban-rural differences in distribution of workers' covariates (called covariates effect), and the urban-rural difference in the distribution of returns to those covariates (called returns effect). Finally, a residual component is computed which reflects the contribution to the gap unaccounted for by the estimation method (residual effect). Figure 5 on the left-side presents the covariates effect, the returns effect and the residual effect for the urban-rural model, Montevideo-rural and RUA-rural models. Those effects are plotted for percentiles 5-95 of distribution with 95% confidence bounds 22, 23 . Certain interesting features stand out on Figure 5 .
The covariates effect was always positive and larger at higher percentiles, although the slope seems to be steeper for the RUA-rural regions than for Montevideo-rural regions. Surprisingly, the returns effect was negative in almost all of the distribution for all models, although its magnitude was reduced at higher quantiles. While for RUA-rural regions the returns effect is negative for the entire distribution, for Montevideo-rural regions the reversal of returns effects from negative to positive occurred at around the 70 th percentile of the distribution. On the other hand, the residual effect is more or less constant and not relevant (relatively) up to the middle of the distribution but increasing after around the 60 th percentile for the urban-rural sample 24 . In Montevideo-rural regions that behaviour at the higher quintiles was steeper compared to RUA-rural regions.
Another feature to highlight is the patterns regarding the contribution of those effects across the distribution, considering both the urban region as a whole and Montevideo and RUA regions separately. Figure 5 , on the right-side, shows the relative contribution of the covariates, returns and residual effects (in absolute values) for the three samples 25 . For the total urban-rural gap a dominance of the covariate effect was observed and it increased across the distribution. However, at the bottom of the distribution, both returns (negative) and covariate effects were relevant to explain the overall-urban gap, meaning the returns played a compensating role in favour of rural workers. On the other hand, this "compensatory effect" became smaller at greater quantiles due to the sharp decrease of the contribution of returns effects across distribution. Thus, for the total urban-rural sample both greater relative contribution 22 Bootstrapped standard errors are calculated from 150 replications. 23 Table 5 in the Appendix present the point estimates for the 10th, 25th, 50th, 75th and 90th percentiles in Panel A, B and C for urban-rural, Montevideo-rural and RUA-rural regions, respectively. The panels present small discrepancies between the observed and estimated urban-rural gap, which reflect a simulation error due to the quantile simulation which does not capture the observed distribution perfectly. These differences are quite small, so it was decided not to make adjustments for them. 24 Autor, Katz and Kearny (2005) in their study found similar pattern of residual effect at the top of the wage distribution. 25 For each sample the contributions were calculated as a percentage of the overall estimated urban-rural gap. Since the returns effect was negative in almost the distribution, for the sake of exposition the contribution was computed taken the estimates in absolute values such as the contribution of each effect were positive. However, the relationship between each effect and the overall gap estimated across quantiles remains unchanged. of covariate effect and smaller contribution of returns were mainly responsible for the widening of the urban-rural gap at higher quantiles. This figure is steeper for the RUA-rural sample where the returns showed greater contribution to the gap at the bottom of the distribution, which is negative up to roughly the 25th percentile. For the Montevideo-rural sample the picture is quite different, for the bottom half of the distribution the covariate effect explained most of the gap, but roughly from the 60th percentile its contribution decreased dramatically while the returns effect (positive in this part of distribution) and mainly the residual effect became relevant to explain the increase in the gap at higher quantiles.
Analysis of the decomposition results shows a positive effect for all the samples of covariates on the urban-rural gap that increases along the quantiles and a "compensatory effect" of the returns relevant at the bottom of the distribution. One possible interpretation of this result is that given the same attributes, the rural labor market compensated their workers beyond their characteristics. On the other hand, urban labor market behaves as usual, paying more to those workers that have better attributes. Decomposition also reveals different patterns for the three samples across the distribution. In the Montevideo-rural regions covariates and returns explain the gap at the bottom of the distribution, but in upper quantiles (from the 60th) returns and residuals effects explain the increasing gap. The explanatory power of covariates and returns in the RUA-rural sample widen along quantiles in opposite directions: while the covariates increase their explanatory power, the contribution of gap returns decreases. Meanwhile the residuals do not have a significant contribution.
Sensitivity analysis/exercise
The above results were obtained under the assumption of equal levels of CPI between urban and rural regions. In this section a sensitivity analysis/exercise is carried out to analyze the extent to which the main findings depend on this assumption. Specifically, three scenarios are proposed where the rural labor incomes are rescaled in such a way that the rural region shows 5%, 10% and 15% lower levels of prices than the urban ones. Then, the counterfactual decomposition is subsequently performed.
Empirically, in each scenario this analysis produces two main changes. On the one hand, it reduces the labor income gaps between regions. On the other hand, the proportional increase in the rural labor incomes supposes an effect on the rural income equation throughout a change in the constant. Therefore, the main changes produced by this exercise would be observed in the return effect. Given the "compensating" role of parameters for the rural region in all the models estimated earlier, it might be expected that this effect would be stronger (weaker when the price effect is positive) for every decrease in prices of rural areas. Table 6 shows the results for every level of prices by selected quantiles and for the three models. For space reasons, only the return effect estimates are reported 26 . Not surprisingly, for every reduction in rural prices in each model the labor income gap decreases (increases) and the price effect increases (decreases) in magnitude when it favors the rural (urban) workers, however these effects remain unchanged in the direction of the price effect in most of the quantiles.
If prices in rural areas were lower than the urban ones it would have generated a widening negative urban-rural gap in returns and thus narrowed the urban-rural gap across the labor income distribution. And this effect might have produced a negative urban-rural gap at the bottom of distribution (perhaps steeper for RUA-rural areas compared to the overall overall-rural gap). Therefore, despite not having regional prices this robustness exercise strengthens the main findings of the study.
VI. CONCLUDING COMMENTS
This paper analyzes the labor income differences between urban and rural workforce for Uruguay in 2006, taking into account the whole distribution. A quantile regression approach was applied using the Autor, Katz and Kerney (2005) technique to isolate the sources that contribute to the observed urban-rural gap. Some interesting findings emerge from this exercise.
The covariates effect was positive and increased along quantiles. It is the most important effect in explaining the income gap for all regions. Montevideo-rural gap and RUA-rural gap showed different patterns in 2006. In other words, the fact that urban workers were much better endowed than rural counterparts, holding all else constant, explained most of the observed urban-rural gap in Uruguay. Meanwhile, the returns effect was negative up to the 70 th quantile for the Montevideo-rural sample and negative along the whole RHLI distribution for RUA-rural regions, showing a "compensatory effect" on the observed income labor differences. On the other hand, the residual effect only had an important impact at the top of the distribution for the former and showed a small effect for the latter.
Results are consistent with the decreasing trend observed on regional income differences in Uruguay. Rural workers appear to receive a better return on their remuneration than the urban counterparts, mainly at the lower end of the distribution. This may be related to the exceptional economic growth period since 2003 in Uruguay, led by agricultural production. Since roughly 70% of rural workers are employed in the agricultural sector they could have directly benefited from spillovers from the high dynamism and employment requirements of this activity. Another interpretation is related with rural jobs characteristics, in which some individual characteristics (such as education) do not necessarily have the strong influence as is the case in urban activities implying returns to the rural activities are beyond the individual rural workers' attributes. This picture is (in part) supported by the positives and great returns to agricultural employment found in rural areas at the bottom of the RHLI distribution.
The magnitude and the sign of covariates effect is consistent with the empirical evidence that points out that the economic activities in urban areas require better individual attributes, but this did not explain the diminishing observed trend of disparities between urban and rural incomes. In the upper tail of the labor income distribution urban workers were better paid in the labor market. Richer urban workers are mostly employed in services (especially in Montevideo) and those activities could demand high labor qualification requirements, both observable and unobservable (e.g., ability). In addition, Montevideo is not only the main economic center but also concentrates on higher educational opportunities, particularly the provision of tertiary education. Thus, this pattern in returns likely reflects (at least in part) a self-selective behavior of more educated individuals from rural areas to urban ones (mainly Montevideo).
Some policy recomendation can be drawn from these results. Policy interventions could be divided according to improving individual endowments and returns to individual characteristics. Given that covariates explain most of the wage gap in all regions and along distribution, policies targeted towards improving the level of education for rural population (significantly lagged compared urban workers), would be one of the most effective measures to reduce the labor income gap. Moreover, since around 80% of rural workers are employed in small firms (less than 50 employees) improving labor opportunities for small rural firms or family farmers would have positive impacts. Institutional efforts to upgrade benefits from wage councils for rural workers could prompt the situation in that direction. This remains an important policy issue according to the high levels of informality associated with small firms, and thus the government should support rural workers with social protection policies. In that sense, this paper could have important implications for several developing economies since the urban-rural labor income gap and its determinants have had an outstanding role in the income distribution and levels of informality are important. Last but not least, investments in rural areas (e.g. in infrastructure and public services) oriented towards requirements of potential migrant population could encourage an increase in labor productivity in this area.
Additionally, it must be highlighted that the urban-rural gap could also be diminished with policies oriented toward workers at the top of the distribution could improve returns to their characteristics, encouraging in rural areas those sector activities that provide the best labor market returns. On the other hand, policies affecting returns for poorer workers may be oriented to enhance labor conditions stimulating and attracting rural areas. However, it must be considered that if the compensation was only on the returns but the distribution of attributes remains unchanged to rural workers, it could increase disparities between urban and rural labor income.
Finally, should be noted that some variables in the model may be endogenous. Even thought it could be seems as an important caveat, the aim of this paper is not to estimate causal effects, e.g. of regional covariates on log RHLI. Therefore, while the focus of this study is not a causal interpretation it even to allows provide relevant evidence about which is the behavior of urban-rural inequality across the entire labor income distribution in Uruguay and to what to extent it varies by certain individual and regional labor market characteristics. 
VII. BIBLIOGRAPHy
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Note:
Sample of full-time male workers between 18 and 60 years old. For definition of variables see note in Table 1 . Comparison means tests were performed at the 5% significance level for all variables. The null hypothesis of equality among the mean of the variables between urban and rural regions is rejected for all variables except for the Center-North variable of the regional variables' group. Additionally, mean tests were carried out between Montevideo and the rest of urban areas, and rural regions where in general differences were also found statically significant at 5%. 
To perform analysis three scenarios were considered: rural labor incomes were rescaled in such a way that the rural region shows 5%, 10% and 15% lower levels of prices than the urban one. Calculations are based on the median value at θ th quantile.
